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ABSTRACT

The number of distributed EV charging stations, associated energy sources, and storage, if any, also rises with the use of electric vehicles (EVs).
All of these parts can be considered microgrids. An Intelligent Master Charge Controller (IMCC) serves as a local server to manage the charging
and discharging of electric vehicles (EVs) from the electrical grid, local renewable energy sources, or storage through an EVSE in a charging
station. This project entails the creation of smart charging infrastructure. One of the most important aspects of the mobility industry is the
infrastructure for charging electric cars. It restricts the functional categories of electric vehicles in which smart charges are most prevalent and
offers a number of benefits in the offline categories that correspond. It also shows a variety of charger power and connector types and their
applications. In addition to AC and DC charging at high power levels, various charging modes for electric vehicles allow for a variety of difficult
requirements. The DC communication method is used to define and examine the structure of the 1ISO15118 standard. Equipment that connects an
electric vehicle to an electric power source is known as an electric vehicle charging station.
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1. Introduction

The idea of an electric vehicle (EV) has been around for more than a century, but only recently have power electronics, batteries, and powertrain technologies
advanced. Using computer controls and architectural design, the first lap of high-performing, economically viable EVs. EVs have a great potential to lessen
local climate change and air pollution. Effects of fossil fuel use and greenhouse gas emissions on climate use of fuel. The ubiquity of this possibility is made
possible by the increased accessibility of renewable energy sources and electricity sources. Networks for electric vehicle charging are expanding and EV
drivers are being exposed to robust and durable Infrastructure and electrical systems that must be prepared to ingest the additional energy needed. modern
vehicle-to-grid Electric vehicles (EVs) are capable of supplying electricity to the native EV smart charging model for a charging station with a local renewable
energy source is presented and analyzed.A master charge controller with intelligence (IMCC) With the development of a smart charging algorithm, the
reducing grid energy use by utilizing all available energy EVs that serve as energy sources and local renewable resources storage devices. The fuzzy logic
controller in the IMCC EV charging and discharge operations are coordinated. Through EVSE, taking the customer's preferences into account, renewable
energy supply, utility grid pricing for energy, and total electricity required by EVs at the charging station. The entire system, which includes the EV, EVSE,
and IMCC, MATLAB was used for both design and development. Additionally, a lab-scale hardware testing setup is shown embed microcontrollers based on
LPC1768 were used. Due to the environmental crisis and unsustainable energy consumption caused by conventional fuel vehicles, the majority of
governments, including the Chinese government, have strongly encouraged the use of plug-in vehicles (PEV) and battery electric vehicles (BEV). Even though
the number of electric vehicles (EVs) has significantly increased, safety issues continue to prevent their widespread replacement of conventional fuel-powered
vehicles. Furthermore, the existing distribution system was not intended to withstand the disturbance, unbalance, and voltage drop brought on by the
penetration of EVSs. The assessment of the safety and state of the charging infrastructure has drawn more attention because of the vast location and strong
demand. The charging infrastructure's effective and secure operation not only significantly contributes. Globally, there is encouragement for the growth of
electric vehicles (EVs). The objective is to lessen local air pollution, particularly in urban areas, as well as the sector's contribution to global climate change.
Battery electric vehicles (BEVs) or hybrid vehicles are being introduced in some countries as a means of boosting economic growth (PHEVS). Producing EVs,
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establishing EV charging infrastructure, and putting in place systems for managing and paying for electrical loads at the charging stations are all ways to do
this. In addition to the benefits of widespread adoption, EVs pose a problem for the use and maintenance of electrical networks. One problem is the capacity of
the electrical networks, especially at the distribution level where there may be a restricted amount of electricity available.

2. Electric Vehicles and Charging Infrastructure
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Fig.1: The basic design of an EV charging system.

e  Communication between charging stations and systems for managing battery charge.

e  Transmission standards between the EV and the charging station.

e A controller for communications as well as power devices (electronic converters).

e Acontroller for Internet platform communication used to manage to charge station systems.

. Online tool for managing charging stations. Common uses include paying for power and vehicle registration.

The primary committees in charge are TC22 SC37 and TC69 by IEC. The ISO side is working with a number of commissions.
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Fig.2: EV's fundamental standards and the committees (TC) in charge of developing them are outlined in.

3. An overview of the system and its methods

The system under consideration includes a charging station with a DC bus connected to the electrical grid and a solar power system. There are numerous
EVSEs that are bidirectional. Connecting EVs to the DC bus are DC-DC converters. The EV, EVSE, and other parties establish communication. IMCC.
IMCC is paid for grid energy and solar energy. price information from the main database.
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Fig.3: An explanation of the charging station's system.

As soon as an EV is connected to an EVSE, both the EV and the EV driver can input data. Battery management system (BMS) inputs are battery
parameters that are transmitted using charging protocols like CHAdeMO, GB/T, or CCS. A dashboard panel located in the EVSE records the driver
inputs. IMCC, the master controller, is in chargeof managing the EVSEs. Inputs from EVSE BMS and dashboards, hourly grid energy prices, and solar
energy price data are all received by the IMCC and processed before being used to calculate the charge or discharge rate for all of the EVSE controllers
using a fuzzy logic charging index controller-based smart charging algorithm. The ability of fuzzy logic controllers to resolve ambiguous and complex
systems by inferring linguistic meaning is widely established.
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Fig.4: EV-EVSE-IMCC communication.

An EVSE and the connected EV shake hands when the EV is connected to the charger. If the handshake goes well, communication between the EV,
EVSE, and IMCC happens; otherwise, it goes into idle mode. At regular intervals, the state of the EVSE is updated based on all the inputs, including the
cost of energy, the length of the stay, the driver's desire, and the BMS data. If the charging status is zero based on the aforementioned inputs at any given
point, EVs enter a waiting state where neither charging nor discharging takes place. A negative state (0) causes EV discharge, and positive status (> 0)
causes charging.
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Fig.5: State diagram for the charging-discharging option for an EVSE.

4. Management and Supervisory Control System

Open-access or restricted access are the two main types of shared charging point operation models. Users only need to plug their cars into open-access
charging stations to start charging. Users and charging points cannot communicate any longer. So, while some charging stations may charge for parking,
the bulk of them do not. Restrictive-access charging stations, on the other hand, frequently have a variety of functions, including user access, user display,
remote connection to the supplier operation system, and local connection to other EV charging stations. Users will be issued an RFID tag or card from the
charging station supplier, or another technology-based tag or card, to gain access to the charging point. Also incorporated will be a mobile network-based
communication system. The user administration and energy charging backend systems are connected using a GPRS modem. Based on measurements from
the integrated energy metering for electricity usage, the back-end system can bill consumers for the electricity utilized.
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Fig.6: Communication diagram for EV charging points.

5. IMPLICATIONS, PILOT PROJECTS, AND FUTURE TENDING

Due to an increase in charging demand, generation, transmission, and distribution are expanding:

The total demand and peak demand will increase due to the increasing number of EVs. This could compromise the system's overall reliability,
necessitating the need for more generation capacity. Additionally, the grid must be capable of supplying the required electricity for EV charging even
during periods of transmission congestion. The grid should also be able to handle the enormous spikes at the distribution level, where EVs are particularly
prevalent. To manage voltage and temperature in low-voltage (LV) networks, the reference provides an EV charging point control methodology. The
charging points can be managed efficiently even with limited information using an optimized framework. Increased capacity and facility improvements in
the current generation, transmission, and distribution systems are necessary to deal with the high penetration of EVs.

Technology for faster charging:

To get long-range while keeping reasonable charging times, larger EV batteries need faster-charging technology. Several fast-charging standardization
organizations, including the China Electricity Council, CHAdeMO, and CharlIN, released updated descriptions or guidelines for EV charging at up to 200
kW in 2017. Though a few high-power chargers have been installed for testing in pilot projects, there are currently no EVs that can charge at full-rated
power. For power levels of up to 200 kW, the CHAdeMO protocol is available. With 400 kW charging rates, a CHAdeMO 2.0 draft protocol is anticipated
to be published in 2018. Chinese GB/T 20234.1 places a similar emphasis on 200 kW rated charging specifications as CCS 2.0 does. Tesla's superchargers
can only produce 120 kW of electricity, which is far less than 200kW, but there are still extremely effective.

Planning of Charging Infrastructures

In order to reduce long-distance trip range anxiety and encourage the widespread adoption of EVs, it is crucial to have easy access to charging stations. It
is a challenging optimization problem to determine how many, how big, and where to locate charging infrastructures over the long term in a given region
to meet EV charging needs. In light of the rise in EV sales and their changing charging habits, the demand for charging in the future should be estimated.
It's important to take into consideration a number of other elements as well, including the types and models, cumulative grid impacts, geographic location,
and management of these charging infrastructures.

Wireless Charging

The use of a wireless charging system for high-power applications, notably for stationary EVs, has been strongly contested. Wireless charging has benefits
over plug-in systems in terms of use, dependability, and simplicity. There are now four different types of wireless charging systems: capacitive wireless
power transfer, inductive wireless power transfer, and resonant inductive power transfer. The pursuit of wireless mobile charging continues. However, a
system's dependability and energy efficiency are negatively impacted by large air gaps and coil misalignment. A cutting-edge EV wireless power transfer
system for roadways was detailed in the reference. The network of EV charging stations will receive a total of £37 million in investments in 2019 to assist
the UK's "Road to Zero" initiative for improving the EV infrastructure.

Smart Charging

It is the intelligent charging of EVs, in which charging behavior can be adjusted based on grid loads, renewable generation, and EV owners' needs. If they
participate in a program that permits controlled charging or reacts to price signals during the times when curtailment capacity is required for the grid, EV
owners can receive financial benefits provided by the utility. Dynamic pricing is one example of an incentive program that should be created to effectively
and economically control charging behaviors. Another challenge is to develop a dependable messaging protocol that is consistent across all
communication systems, as opposed to the numerous proprietary protocols currently used by EV manufacturers and communication systems. An update to
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the Department of Transportation's Automated and Electric Vehicle Bill to provide robust charging infrastructure to help
Mitigate the energy crisis brought by the electric vehicle uptake.
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Fig.7: Annual consumption of charger by battery capacity.
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Fig.8: Flexibility by the time of plug-in weekdays (verticle lines indicate the range of flexibility).

6. Conclusion

. The global market for electric vehicle charging stations is anticipated to rise from 2,115 thousand units in 2020 to 30,758 thousand units by
2027, signifying a paradigm change from conventional automobiles to electric vehicles, according to Markets and Markets. The urgent
requirement is to create appropriate EV Charging infrastructure to meet the growing demand for EVs on the road.

. In view of the rising levels of greenhouse gases in the atmosphere, the development that the electric car sector has seen in recent years is not
only warmly welcomed but also desperately needed. The advantages of electric vehicles considerably outweigh the expenses, as shown in the
economic, social, and environmental analyses parts of this webpage. Cost is the main barrier to the wide-scale adoption of electric-powered
transportation, as gasoline and the vehicles that use it are more easily available, practical, and less expensive. As shown in our timeline, we
anticipate that over the course of the following ten years, governmental modifications and technology developments will facilitate the transition
away from conventional fuel-powered vehicles. Additionally, the global population plays a significant role in the realization and success of this
sector.
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